Commerce, and the Geological Survey (USGS) w i t h i n t h e D e p a r t m e n t o f I n t e r i o r . Programs o f t h e s e t h r e e a g e n c i e s a r e t h e s u b j e c t o f t h i s p a p e r .
T e r r y W. O The National Science Foundation (NSF), the National Oceanic and Atmospheric A d m i n i s t r a t i o n (NOAA) w i t h i n t h e D e p a r t m e n t o f Commerce, and the Geological Survey (USGS) w i t h i n t h e D e p a r t m e n t o f I n t e r i o r . Programs o f t h e s e t h r e e a g e n c i e s a r e t h e s u b j e c t o f t h i s p a p e r .
A
f o u r t h , t h e O f f i c e o f N a v a l Research (ONR) i n t h e Department o f Defense sponsors a c t i v i t i e s w h i c h a r e s u p p o r t i v e i n
a p e r i p h e r a l way. Each p r o g r a m r e f l e c t s t h e m i s s i o n s o f i t s p a r e n t a g e n c y , and t h r o u g h v a r i o u s t e c h n i q u e s , i n c l u d i n g c o o p e r a t i o n among b e n c h l e v e l s c i e n t i s t s , i s m u t u a l l y s u p p o r t i v e and n o n d u p l i c a t i v e . S u p p o r t f o r t h e DSRV ALVIN i s a j o i n t e f f o r t among NSF, ONR, and NOAA.
National Science Foundation
The NSF supports a broad based program of research i n marine geology, geochemistry, and geophysics. The development o f t h e p l a t e t e c t o n i c s t h e o r y i n t h e 1 9 6 0 ' s f o c u s e d a t t e n t i o n on oceanic spreading centers and t h e p r o c e s s e s w h i c h c o n t r o l l e d t h e i r f o r m a t i o n . E a r l y s t u d i e s c o n c e n t r a t e d o n t h e t e c t o n i c s , s t r u c t u r e , and petrology of oceanic ridge systems. Disagreements b e t w e e n t h e o r e t i c a l h e a t f l o w c a l c u l a t i o n s a n 
In a d d i t i o n t o t h e s e s t u d i e s ,
NSF i s p r o v i d i n g a p p r o x im a t e l y $1.5 m i l l i o n i n s u p p o r t f o r r e s e a r c h i n m i n e r a l resources through the Earth Sciences Division. This research program i s f o c u s e d o n t h e n a t u r e o f o r e deposits, the geochemical processes by which they are t r a n s p o r t discovered. Some o f t h e s e a r e a c t i v e " s m o k e r s " . R e s u l t s i n c l u d e a n a r r a y o f 10,000 photographs o f t h e s e a f l o o r a r o u n d t h e s u l f i d e v e n t s ; samples t y p i c a l l y c o n t a i n i n g more than 55 p e r c e n t z i n c , (TAG area).
e d and d e p o s i t e d , a n d t h e f o r m a t i o n o f g e n e r a l t h e o r i e s o f o r e f o r m a t i o n w h i c h h a v e a c c u r a t e p r e d i c t i v e c a p a b i l i t i e s i n m i n e r a l e x p l o r a t i o n . The d e p l e t i o n o f n e a r -s u r f a c e o r e r e s e r v e s , p a r t i c u l a r l y t h o s e i n v o l v i n g s t r a t e g i c m i n e r a l s , r e q u i r e s a b e t t e r u n d e r s t a n d i n g o f how o r e d e p o s i t s f o r m deep i n t h e c r u s t and how t h e l o c a t i o n o f o r e d e p o s i t s i s r e l a t e d t o r e g i o n a l s t r u c t u r e and t e c t o n i c s e t t i n g . A major element o f t h i s program i s r e l a t i n g t h e o b s e r v a t i o n s o f t h e f o r m a t i o n o f o r e d e p o s i t s a s s o c i a t e d w i t h m a r i n e h y d r o t h e r m a l v e n t s t o t e r r e s t r i a l C y p r u s -t y p e m a s s i v e s u l f i d e d e p o s i t s o n l a n d . Q u a n t i t a t i v e r e c o n s t r u c t i o n s o f s u c h systems, based on comparative studies o f a c t i v e and e x t i n c t h y d r o t h e r m a l s y s t e m s , a r e y i e l d i n g i m p o r t a n t t h r e e d i m e n s i o n a l i n f o r m a t i o n a b o u t t h e s p a t i a l , p h y s i c a l , and c h e m i c a l e v o l u t i o n o f s u l f i d e d e p o s i t s . New i n s t r u m e n t a t i o n , new f i e l d s t u d i e s , and modern c o m p u t a t i o n a l a p p r o a c h e s a r e e s s e n t i a l f o r t h i s t y p e
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0.05 percent cadmium, and 0.03 percent silver; and multichannel seismic, gravity, and magnetic data collected on a single long traverse across the spreading-center ridge and adjacent oceanic crustal plates .
Because the sulfide vents are considered an invaluable laboratory for studying the formation of massive s u l f i d e d e p o s i t s , and because so l i t t l e i s known about t h e s i z e o f t h e s e a f l o o r d e p o s i t s and their resource p o t e n t i a l , a c t i v i t i e s w i l l i n c r e a s e i n l a t e 1983 and 1984. During the time of the Oceans '83 meeting, plans c a l l f o r two new surveys. One survey i n cooperation with the Geological Survey of Canada will involve several days' use of drill positioned on the seafloor and capable of recovering 10-m cores. The d r i l l i n g will provide badly needed information on t h e t h i r d dimension of the observed deposits, and may reveal d e t a i l s such as mineral zonation.
This survey also is expected t o obtain wide-area photographs, u s i n g the ANGUS camera. Samples obtained will be studied intensively in order t o develop an understanding of the processes by which t h e s u l f i d e d e p o s i t s form, and t o compare the deposits with analogous deposits on land.
The other survey is t o obtain medium-resolution sidescan sonar images of the southern Juan de Fuca and the Gorda Ridges, together with high-resolution seismic, magnetic, and gravity data, as well as geological samples .
The planned studies will involve probably as many as 30 s c i e n t i s t s from the U.S. Geological Survey (USGS), the Geological Survey of Canada and r e l a t e d i n s t i t u t i o n s t h a t developed the seafloor drill, the Hawaii I n s t i t u t e o f Geophysics, and universities. From t h e s t u d i e s should come a model linking the observed deposits with their precise geologic settings and the processes of deposit formation.
Thus, i t i s hoped, i t will be possible t o use maps and geophysical data of the remainder of two ridges, not yet examined f o r d e p o s i t s , and i n f e r from orphology and spreading-center geologic character what potential for other deposits may e x i s t .
In fiscal year 1983 t h e USGS program involved an expenditure of about $1 million i n the study of polymetal 1 i c s u l f i d e s .
A1 though the budget f o r 1984 i s n o t y e t c e r t a i n , a similar amount is expected t o be available to continue and extend the studies.
National Oceanic and Atmospheric Administration
A t NOAA the marine polymetallic sulfide program has organizational aspects similar to both the NSF and USGS programs, w i t h whom there are several coordinated and cooperative activities.
The in-house program i s a coordinated, cohesive multidisciplinary effort of several line organizations (National Ocean Survey, Environmental Research Laboratories, National Sea Grant
